Background: Because of the close anatomical relation between internal carotid artery ICA and Eustachian tube (ET) it is critical for a surgeon to have accurate orientation of the ICA during endoscopic nasopharyngectomy (ENP). Objective: To identify the ICA average distance and variations due to gender and age in relation to ET which is removed during nasopharyngectomy. Methods: We analyzed the relation of the ICA by studying its distance from the midline (M) and medial pterygoid plate (MPP) in 100 CT scans. Measurements were taken high from the carotid artery at the entrance of the carotid canal (CC) to midline and to a line drawn parallel to the MPP, and low at the level of the hard palate to the pharyngeal carotid (PC) in 40 females (median age 62.5) and 60 males (median age 55.5). Results: The average distance in the superior plane of skull base was CC-MPP 11.4mm (range 4.69 to 19.6) and M-CC 25.98mm (range 11.4-35.2). For lower plane of skull base, the average distance of M-PC was 25.3mm (range 18-31.8) and MPP-PC was 10.2mm (range 4.69-19.6) for PTT. Discussion: Our findings indicate that the carotid may be encountered in a plane parallel to the medial pterygoid plate in some patients, but there is usually 1cm distance. Partial resection of the ET should not be performed without knowing the relative location of the carotid to avoid carotid injury during nasopharyngectomy.
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Abstract
Imaging review of 100 patients identified in the skull base database using contrast enhanced computed tomography scans. Measurements were taken using the WebPacs software and images copied and stored electronically. Measurements were taken in the axial plane at two heights-at level of the introitus of the carotid canal (CC) in the petrous bone and the pharyngeal carotid (PC) at the level of the hard palate. The distance from the midline clivus (M) to the medial edge of the carotid artery and from the plane of the medial pterygoid plate (MPP) to the (PC) were measured.
Methods and Materials
The endoscopic nasopharyngectomy is evolving with an improved understanding of the regional anatomy. Expected and unusual variations in the carotid artery position are important to understand to develop safe surgical maneuvers. Carotid injury during nasopharyngectomy was previously reported by Fee et al and is a constant fear of the endoscopic surgeon. During ENP, the fossa of Rosenmueller may be involved. The decision to remove part or all of the ET may be influenced by knowledge of the carotid artery location, since leaving a portion of the ET may be beneficial. Paulsen et al noted 10-40% of CA have variations as notches, elbowing or curvatures which appeared more frequent in the elderly.
In our anatomic dissections, we noticed a slope from medial to lateral in many specimens, but our imaging analysis herein suggests the difference from midline is on average about 1mm. Importantly, the average distance is about 1cm from the plane of the MPP out laterally to carotid for men and women. However, the minimum distance was as low as 4.7mm inferiorly and 5.3mm superiorly suggesting care should be taken when considering performing an partial Eustachian tube resection. Female gender demonstrated a small but statistically significantly shorter distance to the carotid at both the high and low locations, while age >70 demonstrated a shorter distance at the level of the sphenoid by 1.8mm. Thus transection of the ET appears safe after analysis of the location of the carotid artery.
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Introduction
Endoscopic nasopharyngectomy (ENP) is increasingly being used for resection of tumors of the nasopharynx. When performing a transpterygoid approach to the nasopharynx a decision must be made as to whether to resect the Eustachian tube (ET) completely or transect through it to obtain a completion of tumor resection. Access through the nasal cavity is limited by the medial pterygoid plate (MPP) which approximates about ½ the ET in the axial plane. Little information exists regarding the location of the carotid artery posterior to the ET in the pharynx.
In the superior plane of the skull base, the average distance from midline to carotid (M-CC) was 25.98±3.2 mm and 11.4± 2.96 mm from the MPP to PC. At the level of the hard palate, the average distance of M-PC was 25.3±2.9 mm and 10.2± 2.8 mm for MPP-PC. When exploring variations in average distance between males and females, there was no clinical significant difference in superiorly, but there was a shorter distance inferiorly in females from midline and from the MPP to the carotid. A significant difference in distance was also noted for M-CC when stratified by age >70 at the level of the sphenoid with <70(26.6mm), >70 (24.5mm) (p=0.02). Table 2 . Measurements variations when adjusted for gender. 
Results
